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Abstract: Nutrition is an important element of health in the older population and affects the 
aging process.  The prevalence of malnutrition is increasing in this population and is associated 
with a decline in: functional status, impaired muscle function, decreased bone mass, immune 
dysfunction, anemia, reduced cognitive function, poor wound healing, delayed recovery from 
surgery, higher hospital readmission rates, and mortality. Older people often have reduced 
appetite and energy expenditure, which, coupled with a decline in biological and physiological 
functions such as reduced lean body mass, changes in cytokine and hormonal level, and changes 
in fluid electrolyte regulation, delay gastric emptying and diminish senses of smell and taste. 
In addition pathologic changes of aging such as chronic diseases and psychological illness all 
play a role in the complex etiology of malnutrition in older people.  Nutritional assessment is 
important to identify and treat patients at risk, the Malnutrition Universal Screening Tool being 
commonly used in clinical practice. Management requires a holistic approach, and underlying 
causes such as chronic illness, depression, medication and social isolation must be treated. 
Patients with physical or cognitive impairment require special care and attention. Oral supple-
ments or enteral feeding should be considered in patients at high risk or in patients unable to 
meet daily requirements.
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Introduction
Malnutrition is defined as a state in which a deficiency, excess or imbalance of energy, 
protein and other nutrients causes adverse effects on body form, function and clinical 
outcome.1 It is more common and increasing in the older population; currently 16% of 
those 65 years and 2% of those 85 years are classed as malnourished.2 These figures 
are predicted to rise dramatically in the next 30 years. Almost two-thirds of general 
and acute hospital beds are used by people aged 65 years.3 Studies in developed 
countries found that up to 15% of community-dwelling and home-bound elderly, 23% 
to 62% of hospitalized patients and up to 85% of nursing home residents suffer from 
malnutrition.4 Malnutrition is associated with a decline in functional   status, impaired 
muscle function, decreased bone mass, immune dysfunction, anemia, reduced cognitive 
function, poor wound healing, delayed recovering from surgery, higher hospital and 
readmission rate, and mortality.5 The etiology is multifactoral and will be discussed 
at length under several headings:
•	 Biological changes of the digestive system with aging
•	 Physiological changes of the digestive system with aging
•	 Nutritional assessment in older peopleClinical Interventions in Aging 2010:5 submit your manuscript | www.dovepress.com
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•	 Pathological and non-pathological weight loss in older 
people
•	 Nutrition
•	 Conclusion
Biological changes of the digestive 
system
There are age-related changes in the gastrointestinal tract. 
The difficulty is that with age it can be difficult to exclude 
pathological factors such as diabetes, pancreatitis, liver dis-
ease and malignancy, since these factors will have potential 
adverse effects on the intestine.
Selective neurodegeneration of the aging enteric ner-
vous system can lead to   gastrointestinal symptoms such as 
dysphagia, gastrointestinal reflux and   constipation.6 Caloric 
reduction in rodents can prevent neuronal loss, suggesting 
that diet may   influence the aging gut.7 Esophageal motility 
may reduce the reduction of neurons in the mesenteric plexus 
in older people.8 Gastric motility is impaired with aging9 but 
the small intestine is unaffected.10 With age colonic motility 
can be influenced by signal transduction pathways and cel-
lular mechanisms that control smooth muscle contraction 
which could lead to constipation.11
Reduced gastric acid secretions have an increasing 
  prevalence with aging. Hypochlorhydia occurs due to chronic 
gastritis. Consequently, proton pump inhibitors are frequently 
used for prolonged periods in older people leading to   suppressed 
acid secretions. Procedures such as vagotomy and gastric 
  resections (both seen in older people) cause reduced acid levels. 
The overall reduction in acid secretions predisposes the gut to 
small bowel bacterial overgrowth.12 One study highlighted that 
71% of patients on a geriatric ward had bacterial overgrowth of 
the small intestine and 11% were found to be malnourished.13 
Bacterial overgrowth has been proven to be associated with 
reduced body weight and reduced intake of micronutrients.14
Structural changes of the pancreas are seen with aging, but 
no functional age-related changes are seen with the fluorescein 
  dilaurate test.15 Secretagogue-stimulated lipase, chymotrypsin 
and bicarbonate concentration in pancreatic juice have all 
been shown to decline with aging.16 Other studies found little 
evidence of reduced pancreatic secretion with   age-independent 
of factors such as disease and drugs.17 The liver declines in size 
and blood flow with age but   microscopic changes are subtle.18 In 
mice with age it has been shown that changes in the   expression 
of genes in the liver are involved in inflammation, cellular stress 
and fibrosis.19 Caloric restriction in mice appeared to reverse 
age-related changes, indicating that diet influences age-related 
changes.20 Changes can occur in the small intestine such as 
decline in the number of villi and crypts,18 loss of villi and 
enterocyte height21 and decline in mucosal surface.22 However, 
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Figure 1 A depiction of the “anorexia of aging”.
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there is no clear association between intestinal morphology and 
nutrient uptake with aging.23
Physiological changes of digestive 
system and aging
The anorexia of aging
With increasing age appetite declines and food   consumption 
declines. Healthy older people are less hungry and are fuller 
before meals, consume smaller meals, eat more slowly, have 
fewer snacks between meals and become satiated after meals 
more rapidly after eating a standard meal than younger 
  people. The average daily intake of food decreases by up 
to 30% between 20 and 80 years.24 Most of the age-related 
decrease in energy is a response to the decline in energy 
expenditure with age. However in many older people the 
decrease in energy intake is greater than the decrease in 
energy expenditure, and therefore body weight is lost. This 
physiological age-related reduction in appetite and energy 
intake has been termed the “anorexia of aging” (Figure 1).4
Changes in body weight  
and body composition
Cross-sectional studies have shown that body weight and 
body mass index (BMI) increase with age until   approximately 
50 to 60 years, after which they both decline.25 A 2-year 
  prospective study showed that community-dwelling   American 
men aged 65 years lost an average of 0.5% of their body 
weight per year and 13.1% of the group had a weight loss 
of 4% per year.26 A prospective cardiovascular health study 
looked at 4714 home-dwelling subjects  65 years who did 
not have cancer.27 In the 3 years after the study entry 17% 
had lost 5% or more of their initial body weight. This group 
were shown to have increased risk-adjusted   mortality over 
the next 4 years compared to the group with stable weight. 
There is a J shaped curve association with mortality and body 
weight with increased mortality with low and high BMIs.28 
At a BMI , 22 there is a steady increase in mortality and 
the combined effect of being underweight and increasing age 
has a deleterious effect on mortality.29
With age, body fat increases and fat-free mass decreases 
because of loss of skeletal muscle, with a loss of up to 3 kg of 
lean body mass per decade after the age of 50. The mean body 
fat of a 20-year-old man weighing 80 kg is 15% compared to 
29% in 75-year-old man of the same weight.30 The cause of 
increase fat is multifactoral: reduced physical activity, reduced 
growth hormone secretion, diminished sex hormones and 
decreased resting metabolic rate. The   distribution of fat in 
older people is different from that of younger people. A greater 
proportion of body fat is   intra-hepatic and   intra-abdominal, 
which is associated with insulin resistance31 and higher risk 
of ischemic heart disease, stroke and diabetes.
etiology of weight loss
Three distinct mechanisms of weight loss in older people 
have been identified32
•	 Wasting
•	 Cachexia
•	 Sarcopenia
Wasting, an involuntary loss of weight, is mainly due 
to poor dietary food intake which can be caused by disease 
and psychological factor causing an overall negative energy 
balance.
Cachexia is an involuntary loss of fat-free mass (muscle, 
organ, tissue, skin and bone) or body cell mass; it is caused 
by catabolism and results in changes in body   consumption. 
An acute immune response occurs.   Cytokines are released 
(interleukin [IL]-1, IL-6, tumor necrosis   factor alfa [TNFα]) 
that have profound effects on hormone   production and 
metabolism causing increased resting energy   expenditure.33 
Amino acids from muscle to the liver, an increase in glu-
coneogenesis and a shift of albumin   production to acute 
phase proteins causes nitrogen balance to become negative, 
so muscle mass is lost. Cachexia is seen in many chronic 
diseases such as heart failure and rheumatoid   arthritis. It is 
also seen in malignancy.
The major age-related physiological change in older 
people is a decline in skeletal muscle mass, known as 
  sarcopenia.34 Reduced physical activity has a crucial role since 
lack of exercise causes muscle disease and, with time, muscle 
loss. However, lack of exercise is not the only cause and it is 
thought that hormonal, neural and cytokine activities play a 
role.32 Increased cytokine   activity increases levels of acute 
phase proteins which break down muscle. Levels of sex hor-
mones, glucocorticoids and   catecholamines decline in older 
people which in turn increase pro-  inflammatory cytokines. 
The central nervous system can play a part in sarcopenia. Neu-
rones lost from the spinal cord will lead to loss of muscle.35 
Also the remaining neurones adopt muscle fibers and control 
larger units of muscle cells causing the units to become less 
efficient, which leads to weakness. Stroke and neural disease 
cause neurone cell death and result in muscle atrophy.
Physiological anorexia
Causes of physiological anorexia are not fully understood, 
but the following are thought to contribute:
•	 Diminished sense of smell and tasteClinical Interventions in Aging 2010:5 submit your manuscript | www.dovepress.com
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•	 Increased cytokine activity
•	 Delayed gastric emptying
•	 Altered gastric distension
•	 Hormonal
Taste and smell make food enjoyable. The sense of taste 
and smell deteriorate with age. In one study more than 60% 
of subjects 65 to 80 years and more than 80% of subjects 
aged 80 years had developed a reduced sense of smell 
and taste compared to less than 10% of those ,50 years 
old.36 The decline in sense of smell decreases food intake 
in older people and can influence the type of food eaten, 
and it has been shown that a reduced sense of smell is 
associated with reduced interest in and intake of food. 
Also, older patients with a reduced sense of taste tend to 
have a less varied diet and consequently develop micro-
nutrient   deficiencies. The loss of sense of taste is not 
understood fully but may be caused by a reduced number 
of taste buds.37 Modifications in the olfactory epithelium, 
  receptors and neural pathways may affect sense of smell. 
Drugs such as Parkinson’s medications and antidepressants 
affect sense of taste. Studies have shown that improving 
  flavor of foods can improve nutritional intake and body 
weight in nursing-home patients.38
The role of cytokines has been discussed earlier.   Circulating 
levels of IL1, IL6 and TNFα have been shown to be higher in 
older people and associated with reduced muscle mass.
Older people commonly complain of increased fullness 
and early satiation during a meal which may be caused by 
changes in gastrointestinal sensory function, as with age there 
is reduced sensitivity to gastrointestinal distension. Aging 
is associated with impairment of receptive relaxation of the 
gastric fundus, causing rapid antral filling and distension 
and earlier satiety.39
In a study in which young and old men were underfed by 
approximately 750 kcal/day for 21 days, both groups of men lost 
weight.40 After the underfeeding period the men were allowed to 
eat freely. The young men ate more than at   baseline and quickly 
returned to their normal weight, whereas the older men did not 
compensate and returned to their   baseline intake and did not 
regain weight. The   combination of age-related physiological 
anorexia and impaired homeostasis means older people do not 
respond to acute undernutrition compared with young men.
The hypothalamus controls hunger and satiety. The 
nucleus arcuatus has neurones that release neuropeptide Y 
(NPY), an agouti-related peptide, which mediates hunger and 
inhibit satiety.41 Pro-opiomelacortin, which is produced in the 
nucleus arcuatus, stimulates satiety.41 Peripheral hormones 
affect the hypothalamus hunger–satiety control regulation.
Cholecystokinin (CCK) is released in the proximal bowel 
and is the protype satiety hormone. It is released in the 
response to nutrients from the antrum, particularly lipids and 
proteins.42 It has been shown to be increased in older people 
and correlated with high levels of satiety and low hunger.43 
Pancreatic polypeptide (PPY) is released by the distal intestine 
in the presence of nutrients in the lumen.44 PPY inhibits NPY 
and causes satiety. Both CCK and PPY are enteric peptides 
involved in gastrointestinal motility in response to eating.45 
High levels of fasting and postprandial CCK and PPY may 
cause prolonged satiety by slowing antral emptying.
Leptin is a hormone produced by adipose cells whose 
main role is maintaining energy balance. Low leptin signals 
loss of body fat and a need for energy intake, while high leptin 
level implies adequate body fat and no need for further food 
intake.41 Older people tend to have higher levels of leptin.46
Insulin regulates glucose metabolism. It is a satiety   hormone 
that works by enhancing the leptin signal to the   hypothalamus 
and inhibiting gherlin, the only peripheral hormone known to 
stimulate appetite.47 It is produced and secreted in the   endocrine 
mucosa to enhance food intake. Aging is associated with 
reduced glucose tolerance and elevated insulin levels, which 
may amplify the leptin signal48 and inhibit ghrelin.49
Nutritional assessment
Dietary assessment
Quantifying nutritional intake is best preformed by a dietitian. 
Different methods can be used. Twenty-four hour recall is com-
monly used and is based on an interview during which the patient 
recalls all food consumed in the previous 24 hours.50 The main 
disadvantages are that it represents only food intake for 1 day 
and may not represent a patient’s typical intake. Data can also 
be affected if the patient has   cognitive impairment. Food records 
for 7 days for all food and drink consumed can be used and 
help eliminate day-to-day   variations. A food frequency multi-
question questionnaire is used to explore dietary intake over a 
period of time.51 This is more suitable for evaluation of groups 
rather than   individuals. Unintentional weight loss is one of the 
best predictors of worst clinical outcome and in older people is 
associated with significant morbidity and mortality.52
Clinical assessment
A large number of clinical signs indicate nutritional deficien-
cies. The general impression is a wasted, thin individual with 
dry scaly skin and poor wound healing. The hair is thin and 
nails are spooned and depigmented. Patients complain of bone 
and joint pain and edema. Specific   nutritional deficiencies are 
associated with specific clinical signs (see Table 1).Clinical Interventions in Aging 2010:5 submit your manuscript | www.dovepress.com
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Screening tools
The Malnutrition Universal Screening Tool (MUST) is a 
fi  ve-step screening tool to identify adults who are   malnourished 
or at risk of malnutrition.53 It includes   management guidelines 
that can be used to develop a care plan. The tool is being used 
both in hospitals and in the community. The tool is easy to use 
and can be used by all care workers to derive a malnutrition risk 
score of either low, medium or high. It consists of three com-
ponents: BMI, history of unexplained weight loss, and acute 
illness effect. Studies have shown that it has a high predictive 
validity in the hospital environment (length of stay, mortality in 
older people, and discharge destination in orthopedic patients).54 
It is more efficient and faster than most other screening tools 
(3 to 5 minutes).55 It has been recommended as a screening 
tool by the National Institute of Clinical Excellence (NICE), 
the British Association for Parental and Enteral and Nutrition 
(BAPEN) and the British Dietitian Association (BDA).
The Mini Assessment (MNA) and Malnutrition Risk Scale 
(SCALES) were specifically designed for older patients. The 
MNA test consists of 18 items and takes less than 15   minutes 
to perform. It has been shown to predict   morbidity and 
  mortality in a study of an elderly Danish   population.56 The 
SCALES (S-sadness C-Cholesterol A-Albumin L-Loss of 
weight E-Eating problem physical/cognitive S-Shopping 
problems) test was designed for   outpatient screening. The 
subjective global assessment relies on physical signs of 
undernutrition and patient history and does not use   laboratory 
findings. It is simple to use, quick (takes a few minutes) and 
has been shown to be reliable in elderly outpatients.57
Anthropometric assessment
The Quetelet index relates weight (kg) to the square of the 
height (m2), which enables calculation of body mass index 
(BMI).58 It predicts disease risk in those termed underweight 
and in those who are obese. The World Health   Organization 
categorizes underweight as BMI , 18.5, normal 18.5 to 24.9, 
overweight 25 to 29.9 and obese 30 to 39.9, and extreme 
obesity  40.59 The further a patient moves outside the normal 
reference range the more the association with morbidity and 
mortality increases.60 Measurement of BMI in older people 
has certain limits such as loss of height caused by vertebral 
collapse, change in posture and loss of muscle tone. In these 
cases height should be obtained from certain body segments, 
such as leg, arm and arm span.61 BMI can be unreliable in the 
presence of confounding factors such as ascites and edema. 
In addition it does not identify unintentional weight loss as 
a single assessment.
Skinfold measurement using tricipital skinfold is 
  particularly important together with arm circumference, and 
can be used to calculate muscular circumference of the arm, 
which indicates lean mass.62 Mid-upper arm circumference 
is a helpful indicator of malnutrition in ill patients (normal 
23 cm in males, 22 cm females). This measurement has 
been shown to be an independent predictor of   mortality 
in older people in long-term institution.63 A formula 
(  Haboubi-Kennedy) has been devised using both BMI and 
mid-arm circumference to evaluate nutritional status.64
Biometric impedance analysis is a simple, non-invasive and 
inexpensive method to estimate total body water, extracellular 
water, fat-free mass and body cell mass. It is a measurement 
of the resistance that the body provides against the passing 
of an electric current. Several studies have demonstrated that 
low body cell mass has a prognostic value in malnourished 
patients.65 Using anthropometric data a study tried to obtain 
reference values for various body compartments. However the 
Table 1 Clinical signs and nutritional deficiencies
System Sign or symptom Nutrient deficiency
Skin Dry scaly skin 
Follicular hyperkeratosis 
Petechiae 
Photosensitive 
dermatitis 
Poor wound healing 
Scrotal dermatitis
Zinc/essential fatty acids 
vitamin A, C 
vitamin C, K  
Niacin 
 
Zinc, vitamin C 
Riboflavin
Hair Thin/depigmented 
easy pluckability
Protein 
Protein, zinc
Nail Transverse 
depigmentation 
Spooned
Albumin 
 
Iron
eyes Night blindness 
Conjunctival 
inflammation 
Keratomalacia
vitamin A, zinc 
Riboflavin 
 
vitamin A
Mouth Bleeding gums 
Glositis 
Atrophic papillae 
Hypogeusia
Vitamin C, riboflavin 
Niacin, piridoxin, riboflavin 
Iron 
Zinc, vitamin A
Neck Thyroid enlargement 
Parotid enlargement
Iodine 
Protein
Abdomen Diarrhea 
Hepatomegaly
Niacin, folate, vitamin B12 
Protein
extremities Bone tenderness 
Joint pain 
Muscle tenderness 
Muscle wasting 
edema
vitamin D  
vitamin C 
Thiamine  
Protein, selenium vitamin D 
Protein
Neurological Ataxia 
Tetany 
Parasthesia 
Ataxia 
Dementia 
Hyporeflexia
vitamin B12 
Calcium, magnesium 
Thiamine, vitamin B12 
vitamin B12 
vitamin B12, niacin 
ThiamineClinical Interventions in Aging 2010:5 submit your manuscript | www.dovepress.com
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upper age group in the study was 64, and therefore at present 
there are a lack of data in older age groups.66
Biochemical markers
Serum proteins synthesized by the liver have been used as 
markers of nutrition albumin, transferrin, retinol-binding pro-
teins and thyroxine  -binding prealbumin.67 Serum   albumin is 
the most commonly used marker since it can predict mortality 
in older people. However albumin can be affected by not only 
nutritional state but by other factors, including inflammation 
and infection. This limits their usefulness especially in acutely 
unwell patients. Albumin has a long half-life and therefore is 
not useful for looking at short-term changes in protein and 
energy intake.68 Transferrin is a more sensitive marker of 
early protein-energy malnutrition but is affected by a number 
of conditions including pregnancy, iron deficiency, hypoxia, 
chronic infection and hepatic disease.68 Malnutrition impairs 
the immune system and decreases   lymphocyte   proliferation.69 
Low total serum cholesterol has been associated with increased 
risk of malnutrition.70 Assessment of vitamins and trace ele-
ments is also important since deficiencies can lead to medical 
complications. To date there is no single biochemical marker of 
malnutrition as a screening test. The main value of biochemical 
markers is in a detailed   assessment and monitoring.
Pathological and non-pathological 
causes of weight loss
Pathological factors become more common with age and 
most causes are treatable. This treatment can be medical, 
social or psychological.
Medical
•	 Cardiac eg, chronic heart failure
•	 Respiratory disease, eg, chronic obstructive pulmonary 
disease
•	 Gastrointestinal, eg, malabsorption syndromes,   dysphagia, 
Helicobacter pylori, atrophic gastritis
•	 Endocrine disorders, eg, diabetes thyrotoxicosis
•	 Neurological, eg, stroke, Parkinson’s disease, motor 
neurone disease
•	 Infection, eg, pneumonia, urinary tract infection
•	 Malignancy
•	 Physical disability, eg, arthritis
•	 Alcoholism
•	 Poor dentition
•	 Drugs (see Table 2)
Psychological
•	 Delirium
•	 Dementia/Alzheimer’s disease
•	 Depression
•	 Anxiety
•	 Alcoholism
•	 Bereavement
Social
•	 Poverty
•	 Isolation
•	 Inability to shop, prepare and cook meals
All the diseases mentioned above are associated with 
higher rates of malnutrition in older people. Many older 
  people do not have their own teeth – 59% aged 65 to 74 
use dentures according to one survery.71 Poor dentition and 
  ill-fitting dentures may limit the type and quantity of food 
they eat. Chewing problems are associated with a greater 
  likelihood of poor health and decreased quality of life.72 
Depression is common in older people and can present in 
2% to 10% of the community.73 One of the most common 
  presentations is loss of appetite and weight loss. It has 
been documented that 30% to 36% of weight loss seen in 
  outpatients and the nursing home is due to depression.74 
An inverse relationship between energy intake and cognition 
has been shown in hospital patients with dementia.75 Weight 
loss and changed behavior are associated with late stage 
disease. Fifty percent of patients with Alzheimer’s cannot 
feed themselves 8 years after their diagnosis.76 Also olfactory 
changes occur in Alzheimer’s which may affect food intake.77 
Older people living on their own and socially isolated tend 
to eat less. These same people eat up to 50% more with 
company.78
Nutrition
Macronutrients and micronutrients
The recommended dietary allowance (RDA) for protein is 
0.8 g protein/kg body weight per day for adults regardless of 
age.78 This is the minimum amount of protein intake required 
to avoid progressive loss of lean body mass. Evidence has 
Table 2 Drugs that may cause anorexia in older people
System Drug
Cardiovascular Amiodorone, frusemide, digoxin, 
spironolcatone 
Neurological Levodopa, fluoxetine, lithium
Gastrointestinal H2 antagoinsts, PPI 
Antibiotics metronidazole, griseofluvin
Chemotherapies Any
Musculoskeletal colchicines, NSAIDs, 
penicillamine, methotrexate
Abbreviations: NSAIDs, non-steroidal anti-inflammatory drugs; PPI, proton pump 
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revealed that protein intake greater than the RDA helps to 
improve muscle mass, strength and function in older people. 
Furthermore this intake can improve immune status, wound 
healing and blood pressure.79 Concerns about the   detrimental 
affects of increased protein intake on bone health, renal func-
tion, neurological function and cardiovascular function are 
generally unfounded. It has been recommended that the RDA 
intake of 1.5 g protein/kg body weight per day is a reasonable 
intake in older people to optimize protein intake in terms of 
health and function.80
Reduced intake and unbalanced diet predispose older 
people to vitamin and mineral deficiencies. Drugs can 
affect the absorption of vitamins, and can also interfere with 
hepatic metabolism, causing delayed elimination of vitamins. 
Smoking interferes with absorption of vitamins, particularly 
vitamin C and folic acid. Older people do not clear vitamin A 
well and are subsequently prone to hypervitaminosis.
Reduced vitamin D can result from reduced dietary 
  consumption, and gastrointestinal and renal disease. 
Vitamin D deficiency leads to osteomalacia, rickets and 
  myopathy. It is associated with reduced bone density, 
impaired mobility, increased risk of falls and probably an 
increased risk for developing type 1 diabetes,   cardiovascular 
disease and rheumatoid arthritis.81 Dietary requirements in 
older people are higher due to reduced skin production, 
decreased exposure to sunlight and thinning of the skin.
Vitamin B12 deficiency occurs in 12% to 14% of 
  community-dwelling in people 60 years of age and up 
to 25% of institutionalized older people.82 It can cause 
macrocytic anemia, subacute combined degeneration of the 
spinal cord, neuropathies, ataxia, glossitis and dementia.83 
It also causes an increased level of homocystine, which 
increases risk of cardiovascular disease,84 and is associated 
with reduced bone density and increased hip fracture rate.85 
In older people atrophic gastritis and pernicious anemia are 
the most common causes of vitamin B12 deficiency; less 
  common causes are a strict vegetarian diet over a period 
of time (10 to 30 years) or inadequate absorption after 
  gastrectomy or illeostomy.
Folate is present in orange juice, dark green leafy 
  vegetables, peanuts, strawberries, dried beans and peas, 
and asparagus, among others. Four to 50% of older people 
have been reported with folate deficiency, with higher levels 
in those institutionalized.86 It causes macrocytic anemia 
and increased homocystine level, and is associated with 
increased risk of colorectal cancer, possibly cervical   cancer, 
and   cognitive impairment and depression.86 The main 
cause is due to diet insufficiency. Other causes are drugs 
(eg,   methotrexate) and excess alcohol consumption.
Mineral requirements in old age do not change. Zinc, 
selenium, chromium, copper and manganese levels are 
unchanged with healthy aging.
Fluid and electrolyte regulation
Older people are more susceptible to develop problems 
with fluid and electrolyte balance due to physiological 
renal   impairment and changes in thirst perception. Fluid 
  deprivation and repletion studies comparing younger adults 
with the older population have demonstrated that despite 
physiological needs, older people do not consume adequate 
amounts of fluids to maintain ideal plasma electrolyte con-
centrations.87,88 This impaired fluid and electrolyte balance 
is due to several factors, including reduced glomerular filtra-
tion rate, reduced ability to concentrate urine, less efficient 
sodium-conserving capacity, reduced ability to excrete 
water load and altered thirst sensation.87,88 Fluid intake in 
older people can be further affected by physical disability 
and cognitive impairment. Adverse effects of drugs such 
as diuretics, either by altering thirst or prompting dieresis, 
cause dehydration.
Nutritional therapy in older people
Reduced intake due to medical, social and physiological factors 
should be addressed. For example patients with   difficulty 
chewing should have dental and oral care checked and possibly 
be given mushy food. Patients with difficulty swallowing, eg, 
stroke patients, need speech and language therapy and possibly 
percutanous endoscopic gastrostomy (PEG) feeding. Patients 
with physical difficulties should have nursing assistance and 
those with low mood should have their medication reviewed 
and, if needed, started on appropriate treatment. Older people 
in isolation should have social services assistance and ‘meals 
on wheels’ to help improve food intake.
Older people in general have reduced oral intake. The main 
goal should be to help improve oral food intake. A study look-
ing at hospital patients from different   specialities   demonstrated 
that 40% of food was wasted and that energy and protein 
intake was less than 80% of that recommended.89 Forty-two 
percent of older patients stated meal sizes were too large. 
Another study looked at older people receiving either nor-
mal or a reduced portion size fortified menu which provided 
14% more energy than the normal menu. Intake was 25% 
higher on the fortified menu.90 A study using fortified menu 
demonstrated that between-meal snacks were also   suitable to 
improve energy intake in older people in hospital.91 Modify-
ing the dining environment in care homes has been shown to 
improve dietary intake. For example providing cafeteria style 
meals over a course of 3 weeks compared to traditional meal Clinical Interventions in Aging 2010:5 submit your manuscript | www.dovepress.com
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delivery on trays at one long-term home significantly increased 
energy intake.92 A 20-day trial at another care home showed 
that verbal cuing and individual physical guidance improved 
dietary intake by 29% to 56%.93 Food texture preferences were 
felt to be beyond the scope of this review article.
In patients with proven deficiencies of micronutrients, 
supplementation should be given. Calcium and vitamin D 
supplementation have been shown to reduce the incidence 
of hip fractures.94
Oral liquid energy-dense and high-quality protein 
  supplements have been shown to increase energy and protein 
intake in critically ill patients.95 Supplements have also been 
shown to improve clinical and functional outcomes and 
reduce mortality rate. Enteral feeding is indicated if a patient 
is severely malnourished or if food cannot be taken orally due 
to medical illness, eg, stroke. In the short term, a nasogastric 
tube can be used and in the longer term PEG is indicated.
Overnutrition in older people
The prevalence of overweight (using standard BMI criteria) 
older people in Westernized countries is increasing. In 2000, 
58% of US citizens aged $65 years had a BMI of $2596 and 
the prevalence of obesity (BMI  30) in the US increased 
36% from during 1991 to 2000.97 The relative risk of death 
in older people with high BMI is not as great as in younger 
people, but nevertheless is associated with a similar increased 
risk of mortality from conditions such as diabetes, hyperten-
sion and cardiovascular disease. Also older people with high 
BMI suffer from symptomatic osteoarthritis, increased rates 
of cataracts, mechanical urinary and bladder problems, and 
sleep apnea and other respiratory problems.
Although intentional weight loss by overweight older 
people is probably safe and beneficial, caution should be 
exercised in recommending weight loss to overweight 
older people on the basis of body weight alone. Methods 
of   achieving weight loss in older adults are the same as in 
younger adults.99 Weight loss diets should be combined with 
an exercise program to preserve muscle mass, as   dieting 
results in loss of muscle as well as fat, and older people 
already have reduced skeletal muscle mass. Weight loss drugs 
have not been extensively studied in older people, and there 
is the potential for drug side effects and interactions. Weight 
loss surgery appears to be safe and effective, albeit slightly 
less so than in younger adults, but little is known about the 
outcomes of such surgery in those aged 65 years.99
Conclusion
Older people are at an increased risk of inadequate diet 
and malnutrition, and the rise in the older population will 
put more patients at risk. Inadequate diet and malnutrition 
are associated with a decline in functional status, impaired 
muscle function, decreased bone mass, immune dysfunction, 
anemia, reduced cognitive function, poor wound healing, 
delay in recovering from surgery, and higher hospital and 
readmission rates and mortality.
Aging is associated with a decline in number of 
  physiological functions that can affect nutritional status, 
including reduced lean body mass, changes in cytokine 
and hormonal levels, delayed gastric emptying, changes 
in fluid electrolyte regulation, and diminished sense of 
smell and taste. Pathological causes such as chronic illness, 
  depression, medications and social isolation can all play a 
role in nutritional inadequacy. Screening is vital in   identifying 
and monitoring patients. The MUST tool has been well 
validated and is easy to use. Management involves treating 
pathological causes such as poor dentition and optimizing the 
management of chronic diseases. Patients with physical or 
cognitive impairment require special care and attention. Oral 
liquid high-energy supplements or enteral feeding should be 
considered in high risk patients or in patients unable to meet 
daily requirements.
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